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[Received by the International Bureau on 27 June 2004 (27.07.2004); 

original claims 1-21 and 23-32 unchanged, 
original claim 22 replaced by amended claim 22, claims 33*70 added 

a lower c»m assembly covpkd to bwer tubular stqiport 

a tabular base coupled to 1^ low^ tubuJar 6U{yport mesribcr; and 
a phiraUty of cam anDS extending fiom the tiibiito 

direction, eaob cam ann defining an inditisdaai&ce that xnstes wi& 
incliiifid suz&ce of a conesponding one ofUm jjppcr ejq^ansion cone 
segments; 

t^hejein cain? aims of die ijpper cam BSseQd)^ aie interleaf 
title cam anns of the lower cam assembly and 

a pluiality of lower eoqiansion come segmsnts jnUaleavisd^& cam arms of the lower cam 

assembly, each lower expansion come segment pivotally coupled to Hie intecnal flange 
ofifac lower tubular support member aoadniatiogwi^ inclined sur&ce of a 
oofrosponding oDit of tfie cam arms of Sic i^>per cam assembly; nod wboein the 
apparatus fiofter compiisea: 

means for celeasably coupling the upper tabular si^ott member to fte lower tubular support 
xnesobcr; and 

TT^MiTiff for limiting movemeot of tbe upper tubular support member relative to the lower 
tubular support member. 

22. The apparatus of cbiim 21. forthercOQO^sing: 
means for pivotiDg the upper expansion cone segments; and 
means for pivoting Ae lower e^qiansion cone segments. 

23. The fl|iperBtus of claim 20, further comprising: 

means for pulling the collapsible eci^ansion cone ^dirou|^ flie ea y andable tubular member. 

24. A collapsibk cxpan^n cone, comprising: 
an upper earn assembly comprising: 

a lobular base; and 

a plurality of cam amis extending from Ihe mbular base in a downward longitudhial 
dtrectifin^ each cam arm defining an tncnned surface; 
a plurality of upper espansian cone segnmits interleaved wi&tiie cam anna of the upper cam 

assembly; 
a lower cam assembly con9irising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal directicai, each can 
arm defining an inclined sur&ce that mates with the 
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member using the cup seals. 

31 . (Original) The method of dalm 28, wherein the tubular support member comprises an 

upper tubular support member ^nd a lower tubular support member, and 
wherein collapsing the collapsble ejipension cone comprises displacing the 
upper tubular member relative to the lower tubular support member. 

32. (Ordinal) The method of dakn 31 , wherein the collapsible es^panslon cone comprises: 
an upper cam assembly comprising: 

a tubular b^; and 

a piurality of cam amis extending from the tububr base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interieaved with the cam amis of the upper 

cam assembly and plvotal|y coupled to the upper tubular support member; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam amis extending from thie tubular base In an upward longitudinal 
direction, each cam ami defining an inclined surface that males with the 
inclined surface of a corresponding one of the upper e^qpansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interieaved with and overtap 
the cam arms of the lower cam assembly; and 
a pluraB^ of lower expansion cone segments Interieaved with cam amis of the lower cam 
assembly, each lower expansion cone segment ptvotally coupled to the IcMver tubular 
support member and mating with the inclined surface of a corresponding one of the 
cam arms of the upper cam assembly. 

33. (New) A method of radially expanding and plastically deforming an expandable 
tubular member, connprising: 

supporting the expandable tubular member using a tubular support member and a 

collapsibie expansion device; 
irqecfing a fluidic material into the tubular support memben 
sensing 0ie operating pressure of the Injected fluidic material witNn a first Int^or 

portion of the tubular support member. 
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displacing the collapsible expansion device relative to the expandable tubular 

member when the sensed operating pressure of the ii^ected fiuidic material 
exceeds a predetermined level within the first interior portbn of the tubiiar 
support member, 

sensing the operating pressure of the injepsad fiuidic material within a second interior 

portion of the tubular support memban and 
ooliapsing the collapsible expansion device when the sensed operating pressure of 

the injected fiuidic material exceedd a predetennined level within the second 

interior portion of the tubular support member. 

34. (New) The method of claim 33. further comprising: 

pulling the collapsible expansion device through the expandable tubular member 

when the sensed operating pressure of the injected fiuidic material exceeds a 
predetermined level within the first interior portion of the tubular support 
member. 



35. (New) The method of daim 34, wherein pulling the coDapsibie expansion device 
through the expandable tubular memt>er comprises: 

oouplir^g one or more cup seals to the tubular support member above the collapstble 
expansion device; 

pressuring the Interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member 
using the cup seals. 

36. (New) The method of dalm 33. wherein the tubular support memtier comprises an 
upper tubular support member and a lower tubular support member, and wherein collapshg 
the collapsible expansion device comprises displacing the upper tubular member relativa to 
the lower tubular support member. 

37. (New) A system for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

means for supporting the expandable tubular member using a tubular support 

member and a collapsible expansion device; 
means for injecting a fiuidic material into the tubular support member; 
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means for sensing the operating pressure of the injected fluidic material within a first 

interior portion of the fubuiar support member; 
means for displacing the collapsble e>{pansion device relative to the expandable 

tubular member when the sensed operating pressure of the ir^ected fluidic 

material e ao ee ds a prectetermined level within the first Interior portion of the 

tubular support memt)er; 
means for sensing the operating pressure of the Injected fluidic material within a 

second interior porfion of the tubular support member; and 
means for ooliapsing the collapsible expansion device when the sensed operatirg 

pressure of the injected fluidic material exceeds a predetermined level within 

the secOTid interior portion of the tubular support member 

38. (New) The system of dalm 37, further comprising: 

means for pulling the collapsible expansion de^^ce through the eaq>andable tubular 
member when the sensed operating pressure of ifie injected fluidic material 
exceeds a predetermined level within the first interior portion of the tubular 
support member. 

39. (New) The system of dalm 38. wherein means for puHIng the oollapslbie expansion 
device through the expartdable tubular member comprises: 

means for coupling one or more cup seals to the tubular support member above the 

cdlapsibie expansion device; 
means for pressuring the interior of the expandable tubular member below the cup 

seals; and 

means for puNng the collapsible expansion device through the expandable tubular 
memtier using the cup seals. 

40. (New) The system of daim 37« wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member; and wherein means for 
collapsing the collapsible expansion device comprises means for displadng the upper 
tubular member relative to the lower tubular support member. 

41 . (New) A method of radially expanding and plastically deforming a tubular member, 
comprising: 
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pressurizing an interior portion of the tubular member and 
displacing an expansion device through the pressuriZBd interior portion of the tubular 
member. 

42. (fMew) The method of daim 41, wherein pressuriarrg an interior portion of the tubular 
member comprises pressurizing an annular interior portion of the tubular member. 

43. (iMeuv) The method of daim 41 , wherein displacing an e^ansion devicse thmugh the 
pressurizBd interior portion of the tubular member comprises pulling the e^nsion device 
through the pressurized interior portion of the tubular member. 

44. (Newtf) The method of daim 43, wherein puDIng the expansion device tlirough the 
pressurized interior portion of the tubular member comprises using the operating fvessure of 
the pressurized interior portion of the tubular member to pull the expansion device through 
the pressurized Interior portion of the tubular member. 

46. (New) A system for radially expanding and plastically defbmning a tubular member, 
oornprisrng: 

means for pressurizing an Interior portion of the tubular member; and 
means for displadng an expansion device through the pressurized interior portion of 
the tubular member. 

46. (New) The system of daim 45, wherein means for pressurizing an interior portion of 
the tubular member comprises means for pressurizing an annular Interior portion of the 
tutxjlar member. 

47. (New) The system of daim 45, wherein means for displadng an expansion device 
throiQh the pressurized interior portion of the tutiuiar member comprises means for pulUng 
the expansion device through the pressurized interior portion of the tubular member. 

48. (New) The system of daim 47, wherein means for pulling the expansion device 
through the pressurized Interior portion of the tubular member comprises means for using 
the operating pressuiB of the pressurized interior portion of the tubular member to puO the 
expansion device through the pressurized interior portion of the tubular member. 
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49. (Hew) An apparatus for radially expanding and plasticaiiy defdmiing an expancteible 
tubular member, comprising: 

an upper tubular support member; 

one or more cup seals coupled to the exterior surface of the upper tubular support 
member fbr sealing an interfece bebwaen the upper tubular support member 
and the expandable tubular member. 

an upper cam ass8mt)iy coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper tubular support member; and 
a plurality of cam arms extending from the tutHjiar base in a downward 
longitudinal direction, each cam arm deflnvig a camming surface; 

a piuraBty of upper expansion segments Interleaved with the cam arms dt the upper 
cam assembly and ptvotally coupled to the tubular support member; 

a loM^r tubular support member; and 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base in an upward 

longitudinal direction, each cam aim defining a camming surface that 
mates wfth a corresponding one of the upper expanslm segments; 
wherein the cams arms of the upper cam assembly are Interleaved with and 
overlap the cam amis of the lower cam assembly: and 
a plurality of lower expansion cone interleaved with cam arms of the lower cam 

assembly, each low^ expansion cone pfvotally coupled to the lower tubular 
support member and mating with the camming surboe of a corresponding 
one of the casn arms of the upper cam assembly; 
wherein the lower expansion segments interleave and overlap the upper expansion 
segments; and 

wherein the upper and lower expansion segments together define an external 
surface for piastlcal^ defonnfrig and redlaliy expanding the expandable 
tubular member. 



SO. (New) The apparatus of claim 49, wherein the upper tubular support member 
comprises; 
a safety collan 
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a torque plate coupled to the safety collar comprising a plurafity of drcumferentially 

spaced apart meshing teath at an end; 
an upper mandiel comprising a plurality cff drcumferentially spaced apart mashing 

teeth at one end for engaging the meshing teeth of the torque plate and an 

e^ttemal flange at another end; and 
a lower mandrel coupled to the eKtemal flange of the upper mandrel comprising an 

e$:temal flange comprising a pluralr^ of drcumfiBrBrrtlaliy spaced apart 

meshing teeth. 

51 . (New) The apparatus of ddim SO. wherein the tubular base of the upper cam 
assembly comprises a plurality of drcumfsrentialty spaced apart meshing teeth for engaging 
the mashing teeth of the extemal flange of the lower mandrel. 

52. (New) The apparatus of daim SO, further comprising: 

a stop nut coupled to an end of the lower mandrel for limiting the movement of the 
lower tubular member relathfe to the lower mandrel. 

53. (New) The apparatus of daim 50, further comprising: 

loddng dogs coupled to the lower mandrel. 

54. (New) The apparatus of daim 49, wherein the lower tubular support member 
comprises: 

a float shoe adapter comprising a plurality of drcumferentially spaced apart meshing 
teeth at one end, an internal flange, and a torsional coupling at another end; 

a lower retaining sleeve coupled to an end of the float shoe adapter comprising an 
internal flange Ibr pIvotaRy engaging the lower expansion segments; and 

a retaining sleeve received within the float shoe adapter rsleasabiy coupled to the 
upper tubular support member. 

55. (New) The apparatus of daim 54, wherein an end of the retaining sleeve abuts an 
end of the tubular base of the lower cam assembly. 

56. (New) The apparatus of daim 54, wherein the tubular base of the lower cam 
assembly comprises a plurality of drcumfersntlany spaced apart meshing teeth for engaging 
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the meshlrvg teeth of the float shoe adaptor. 

57 - (New) The apparatus of datm 64. further comprising: 

a float shoe releasably coupled to the torsional coupling of the float shoe adaptor, 
and 

an e^ndable tubular member ooupled to the float shoe and supported by and 
movably coupled to the upper and lower expansion segments. 

58. (New) The apparatus of daim 48, further comprising: 

one or more shear pins coupled between the upper tubular support member and the 
lower tubular support memt^r. 

59. (New) The apparatus of daim 49. further comprising: 

a stop member coupled to the upper tubular support member for limiting movement 
of the upper tubular support member relative to the lower tubular support 
member. 

6a (New) The apparatus of daim 49. further oomprTslng: 

a float shoe releasably coupled to the lower tubular support member that defines a 

valveable passage; and 
an expandable tubular member ooupled to the float shoe and supported by and 
movably coupled to the upper and lower expansion segments. 

61 . (New) The apparatus of daim 49, wherein each upper expansion segment 
comprises: 

a portion defining a surface Induding a hinge groove for pivotaliy coupling the upper 
expansion segment; and 

wherein each lower expansion cone secant comprises: 

a portion defining a suriSace Induding a hinge groove for pivotaliy coupling the 
lower expansion segment to the lower tubular support member. 

62. (New) The apparatus of daim 61 , wherein each upper eqianslon segment is 
tapered in the longitudinal direction; and wherein each bwer expansion segment is tapered 
in the longitudinal direction. 
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63. (New) A ooflapslble expansion device comprising: 

an upper tubular support meniber comprising an internal flange; 

an upper cam assembly coupled to the upper tubular support member comprising: 

a tubular base coupled to ihe upper support member; and 

a plurality of cam arms eslendtng from the tubular base in a dowiward 
longitudinal direction, each cam arm defining an inclined surface; 
a plurality of upper esspansion segments interleaved with the cam arms of the upper 

cam assembly and pivotally coupled to the tntemai flange of the upper tubular 

support member; 
a lower tubular support member comprising an internal flange; 
one or more frangible couplings for releasably coupling the upper and lower tubular 

support rnemt>ers; 

a lower cam assembly coupled to the lower tubular support memtier comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending 1h>m the tubular base in an upward 

fongitudlnal direction, each cam arm defining an inclined surface that 
mates with the Inclined surface of a oonesponding one of the upper 
expansion segments; 
wherein the cams arms of the upper cam assembly are Interleaved with and 
overlap the cam arms of the lower cam assembly; and 
a plurality of lower expansion segments interieaved with cam arms of the lower cam 
assembly, each lower expansion segment pivotally coupled to the Internal 
flange of the lower tubular support member and mating with the inclined 
surface of a corresponding one of the cam arms of the upper cam assembly; 
wherein the bwer expansion segments interieave and overiap ttie upper expansion 
segments; and 

wherein the upper and lower expar^n segments together define an external 
surfece for plasfically deforming and radtaliy expanding the expendable 
tubular member. 

* 

64. (New) The assembly of daim 63, wherein each upper expansion segment 
comprises: 

Q portion defining a surface including a hinge groove for pivotally coupling the upper 
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expansion segment to the upper tubular support and 
wtierain each lower expansion segment comprises: 

a portion defining a surfiaoe including a hinge groove for pivotal)/ 
coupBng the lower e^nsion segment to the lower tubular support 
member* 

65. (New) The assemt^ of daim 63. wherein each upper expansion segment is tapered 
In the bngltudnial dfredion; and wherein each kiwer expansion oone segment ie tapered in 
the longitudinal direction. 

68. (New) An apparatus for radiaUy expanding and plastically deforming an expandable 
tubular member, comprising: 

a tubular support member, 

a ooOapsible expansion device coupled to the tubular support member. 

an expandable tubular member coupled to the collapsible expansion devfca; 

means for displacing the coUapslbIa expansion device relative to the expandable 

tubular member; and 
means for collapsing the expansion device. 

67. (New) The apparatus of daim 66, wherein the tubular support member comprises an 
upper tubular support mmiber oomprisnig an internal flange and a lower tubular support 
member comprising an Internal flange; wherdn the expansion device comprises: 

en upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper support member; and 
a plurality of cam arms extending ftom the tubular base in a downward 
longitudinal direction, each cam amn defining an Inclined surface; 
a plurality of upper expansion segments tnterieaved with the cam arms of the upper 
cam assembly and plvotally coupled to the Internal flange of the upper tububr 
support member, 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member, and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining an indined surface that 
mates wHh the indined surface of a corresponding one of ttie upper 
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expansion segments; 

wherein the cams anm of the upper cam assembly are interieaved with and 
overlap the cam amis cf the lower cam assembly; and 
a plurality of lou/er expansion segments intsrieaved with cam amis of the lower cam 

assembly, each lower e^ansion segment ph/otally coupled to the iniamal 

flange of the lower tubular support member and mating with the inclined 

surfiace of a corresponding one of the cam anms of the upper cam assembly; 

and wherein the apparatus further oomprisee: 
means for releasably coupling the upper tubular support member to the lower tubular 

support member; and 
means for ilmfOng movement of the upper tutMjIar support member relative to the 

lower tubular support member. 

88« (New) The apparatus of daim 67, ftirther comprising: 
means for pivofing the upper expansion segments; and 
means for pivoting the lower expansion segments. 

69. (New) The apparatus of daim 66. further oorrv^rising: 

mearTs for pulling the coUapsible expansbn device through the expandable tubular 
member. 

70. (New) A collapsible expansion de^rioe, comprising: 

an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining an indined surface; 
a plurality of upper expansion segments Interieaved with the cam arms of the upper 

cam assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a pluraPrty of cam ami9 extending from the tubular base in an upward 

bngitudinal direction, sadh cam arm deRning an indined surface that 
mates with the Inc&ned surface of a corresponding one cf ttie upper 
expansion segments; 
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Wherein the cams arms of the upper cam assembly are interleaved wtth and 
overlap the cam arms of the lower cam assembly; 
a plurality cl kMier e^nsion segments fnterleaved wfth cam arms of the lower cam 

assembly, each lower easpanslon cone segment mating with the inclined 

surface of a correspondkig one of the cam arms of the upper cam assainbly: 
means for moving the upper cam assembly away from the lower expansion 

segments; and 

means for moving the tower cam assembly away from ttte upper e^anslon 
segments. 
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